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Background. Extremely high rates of suicide localized within subgroups of populations where suicide is rare have
been reported. We investigated this intriguing observation in a population of South-East Asia, where local culture should
theoretically be preventative of suicide.
Method. A team including an anthropologist and a psychiatrist surveyed all cases of suicide that had occurred over
10 years in four isolated regions. A psychological autopsy was carried out comparing each suicide case with two
matched control cases.
Results. In a region of 1192 inhabitants, 16 suicides occurred, leading to an annual suicide rate of 134/100000 which is
10 times the rate in the USA or Canada. By contrast, three ethnically similar distant communities showed low to null
rates. The gender ratio was three males to one female and two-thirds of cases were aged below 35 years. Methods of
suicide were poisoning and hanging and motives mainly included interpersonal discord. The pattern of developmental
and clinical risk factors was somewhat different from Western countries, showing no childhood maltreatment, only one
case of alcohol/substance abuse and impulsive–aggressive personality but elevated rates of social anxiety. Suicide cases
had very high frequencies of second-degree biological relatives who committed suicide.
Conclusions. Our study conﬁrms a persistent phenomenon of high suicide rates restricted to a subgroup of a pre-
industrialized population. We hypothesized this might be explained by isolation and endogamy, which may have
promoted the selection/ampliﬁcation of genetic vulnerability factors, or a contagion effect. These ﬁndings shed light
on suicide from both a singular and a universal perspective, suggesting that particular local conditions may signiﬁcantly
modulate the rate of this complex behavior.
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Introduction
Suicide is a universal human phenomenon. However,
it occurs at various frequencies according to location.
Suicide rates range from below 10/100000 inhabitants
in Southern Europe and in most developing countries,
including the Philippines, up to 30–40/100000 in
Hungary or Lithuania (Hawton & van Heeringen,
2009). Although cultural, genetic and methodological
hypotheses have emerged, the origins of these varia-
tions are largely unknown.
To address some of these issues, we report here an
investigation of suicide among a non-violent, cooperat-
ive and egalitarian indigenous population living on the
island of Palawan in the Philippines. The Palawan peo-
ple form an ethnolinguistic entity of approximately
40000 to 50000 inhabitants (Macdonald, 2007). Forty
years of anthropological study of this population by
C.M. has led to the unexpected observation of a very
high frequency of suicide cases, between 130 and
170, among a small subgroup of Palawans (to protect
this population, we have limited references to loca-
tions) (Macdonald, 2007). This phenomenon seems to
have existed within this subgroup for several decades.
By contrast, neighboring Palawan subgroups of similar
culture report suicide very rarely. The ﬁrst aim of this
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study was therefore to assess the persistence of this
intriguing phenomenon over the past decade, and
compare suicide rates in the aforementioned region
to rates in three distant control Palawan regions.
The second objective of our study was to investigate
risk factors for suicide in this population. Suicide risk
factors have mainly been studied in modern Western
societies, limiting the generalizability of ﬁndings.
Risk factors usually include both proximal (e.g. nega-
tive life events, mental disorders) and distal factors
(e.g. childhood abuse, genetic factors) (Hawton &
van Heeringen, 2009). A generally accepted model
is that proximal factors act as triggers on pre-existing
vulnerabilities (Mann, 2003).
A previous anthropological investigation of suicide
among the high-risk subgroup of Palawans indicated
the absence of many classical risk factors, including
childhood maltreatment and alcohol/substance abuse.
However, no systematic structured assessment of
these risk factors (including psychiatric disorders) has
been performed. Therefore, we conducted standar-
dized psychological autopsies of all suicide cases
reported within this subgroup over the past 10 years.
Apart from the logistic complexity and physical
challenge of such studies, studying relatively isolated
populations presents interesting advantages (Shifman
& Darvasi, 2001), notably (1) a genetically and cul-
turally homogeneous population living in a uniform
environment, (2) little migration and thus more intact
families, allowing good genealogical records, and (3)
the possibility of investigating a pre-industrialized
non-Western population having limited contact with
modern lifestyles.
On the basis of previous investigations, we hypo-
thesized that (1) suicide would remain at a very high
rate in the aforementioned region in comparison to
the three control regions and (2) risk factors for suicide
in this population would differ, in part, from those
reported in Western countries.
Method
A unique international team including a psychiatrist,
an anthropologist, a geneticist and local scholars orga-
nized this project. The ﬁeld missions were conducted
in 2012 and 2013.
Ethics
This study was approved by the Provincial Health
Ofﬁce, Puerto Princesa City and the National
Commission on Indigenous Peoples, Quezon City,
Philippines. In addition, the Douglas Institute
Research Ethics Board conducted a scientiﬁc assess-
ment of the project. An information sheet and consent
forms were translated into both Tagalog (the ofﬁcial
language of the Philippines) and Palawan. In all
three villages investigated, the protocol was ﬁrst
explained to, and then approved by, the tribal councils,
who gave their signed consent (signature or thumb
mark). Then, each main participant gave their signed
informed consent prior to assessment.
Census of the total population and suicide cases
Our investigation focused on three villages of the
region previously shown to have a very high rate of
suicide (Macdonald, 2007). These villages have a
close relationship with each other, with an almost
complete absence of non-Palawan immigrants. Travel
to these villages takes 1 day from Puerto Princesa,
the main city of Palawan island, and includes
car, motorcycle, walking and buffalo. The climate is
tropical and the region is in a malaria-resistant zone.
We conducted our own census of the investigated
villages to determine the number of inhabitants per
household and their gender. Because we had limited
time, we did not determine age in the census. We
counted 328 inhabitants (175 males, 153 females) in
village A, 499 (256/243) in B and 365 (192/173) in C,
making a total population of 1192 inhabitants. A pre-
vious raw census in 2002 suggests a small increase in
population over the past 10 years. However, consider-
ing the lack of precise statistics, we opted to keep our
current population number as the base rate for the
calculation of the 10-year suicide rate, with the risk
of underestimating this rate.
As no ofﬁcial registry exists, data on all suicide cases
that occurred from June 2002 to May 2012 in the three
villages were collected from multiple local informants.
Data on suicide cases before June 2002 were collected
and published previously (Macdonald, 2007) and
were therefore excluded with conﬁdence.
Control regions
We also conducted an investigation of three distant
Palawan regions as controls. Reports of suicide cases
during the same period were collected by the same
methods described earlier. However, for the control
regions, census of the related population was based
on administrative sources and not on direct counting
because of time restrictions.
Psychological autopsy
All suicide cases from the target region were assessed
by one or more informants who were well acquainted
with the victim. Importantly, as the Palawan people
have very close relationships with one another, highly
concordant information from different sources was
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almost always provided, enabling cross-validation of
the information obtained. No medical records or
notes left by the victims were available to complete
the assessment because of lack of medical services
and illiteracy.
Each suicide case was matched with two controls of
the same sex and in the same age group. All controls
came from the same three villages. Great care was
taken to exclude controls who were close relatives
(i.e. less than three genetic degrees, which also re-
presents the incest threshold) of the investigated sui-
cide cases or other controls to avoid overestimation
of family genetic risk. Each control was assessed by
one or more informants using the same proxy-based
procedure as for the assessment of suicide completers.
This method has been used with success in numerous
previous psychological autopsies (Dumais et al. 2005).
We had no direct contact with the controls during
the assessment. All of the informants contacted agreed
to participate.
For each case, a genealogical tree was constructed
to detect cases of suicide, suicide attempt, ‘madness’
or ‘mental deﬁciency’ in the family, and to assess the
degree of closeness with other cases assessed.
As there were no Palawan psychiatrists or psycho-
logists, the main psychiatric diagnoses were carried
out by F.J., a psychiatrist, with the help of C.M., an
anthropologist who speaks Palawan ﬂuently, has
written the only existing Palawan–Tagalog–English
dictionary (www-01.sil.org/asia/philippines/works-pal.
html) and has a deep knowledge of local concepts
including the expression of emotions and feelings. A
Palawan translation of the Mini-International Neuro-
psychiatric Interview (MINI) 6.0.0 (Sheehan et al.
1998) was provided by C.M., with the help of two
native Palawan people. A back-translation was then
provided by C.M. and veriﬁed by F.J. to ensure ad-
equacy with the original version. All diagnoses were
current for the controls and at the time of death of
the suicide victims.
Impulsive–aggressive personality disorders were
clinically assessed by systematically asking about
a personal history of self or externally directed ag-
gression, theft, incarceration, interpersonal arguments
or anger propensity. A checklist was used for all
other variables, as shown in Table 1. Sociodemo-
graphic variables were obtained by interviewing in-
formants. A suicide attempt was deﬁned as ‘any act
carried out with some intent to die’, as deﬁned by
Mann (2003). Early parental loss was deﬁned as the
loss of one parent before the age of 15 years. The popu-
lation usually discriminates between ‘madness’ and
‘mental deﬁciency’, the latter term referring to intellec-
tual disability. Although they lack precise deﬁnition,
we chose to keep these terms given by informants
because, in many cases, the individual to whom
they were referred was not sufﬁciently known by the
informant to clarify the diagnosis.
Statistical analyses
The suicide rate was calculated as the number of
suicides over 10 years, divided by 10 for an average
annual number, divided by the total population
(1192) and multiplied by 100000.
Statistical analyses were carried out using SPSS
version 20 (SPSS Inc., USA). Univariate analyses were
conducted ﬁrst. Comparisons of quantitative data
between the two groups were made by means of a
Mann–Whitney test because of the small size of the
groups. Associations between qualitative variables
and groups were calculated with the χ2 test. Variables
signiﬁcantly associated with group at the univariate
stage were then separately entered into a logistic re-
gression model for multivariate analysis, using a step-
wise procedure. The p level was set a priori at 0.05.
Results
Suicide rates and description of cases
Sixteen suicides were reported between June 2002 and
May 2012, giving a global suicide rate of 134/100000
inhabitants per year. Suicide victims were 12 males
and four females (giving a gender ratio of 3/1) and sui-
cide rates were 193/100000 in males and 70/100000 in
females. All suicides occurred between 2004 and 2011.
We could not ﬁnd any close informant for one
suicide case (male, ∼40 years old) who seemed to
have lived surprisingly isolated. Therefore, the psycho-
logical autopsy was conducted on 15 suicide completers
and 30 controls.
The main method of suicide was poisoning by tuba
(12 cases), a vegetal poison produced from a readily
available plant (genus Derris) traditionally used to
hunt and ﬁsh. The three remaining cases hanged them-
selves. One man ﬁrst killed his pregnant wife before
committing suicide.
Reported motives were marital conﬂicts/separation
(six cases), painful disease (severe migraines; painful
and intractable tongue lesion, possibly cancer; and
painful motor handicap; three cases), poverty or debt
(three), death of husband (one), sentimental rebuttal
(one) and unknown (one).
Nine suicide victims were aged between 15 and
24 years (56.25%), two between 25 and 34 years
(12.5%), three between 35 and 44 (18.75%) and two
between 55 and 64 (12.5%).
Among the suicide completers assessed, four were
close relatives (three siblings and one ﬁrst cousin) and
Suicide in an isolated population 2325
https:/www.cambridge.org/core/terms. https://doi.org/10.1017/S0033291713003176
Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 30 May 2017 at 17:04:21, subject to the Cambridge Core terms of use, available at
two others were ﬁrst cousins. Other cases were not
directly related to each other.
In the ﬁrst control region, two suicides occurred over
the past 10 years among a population of 1500 inhabi-
tants, leading to a suicide rate of 13.3/100000 inhabi-
tants. In the most extreme underestimation of the
number of suicide cases by 100% and overestimation
of the population size by 100%, this would lead
to a suicide rate of 54/100000 well below the rate in
the target subgroup. In the two other control com-
munities, no suicide could be detected among a popu-
lation of 1000–1500 inhabitants each over the past
10 years.
Psychological autopsy
Higher rates of panic disorder, agoraphobia and
social phobia, and ﬁrst- and second-degree biological
relatives who committed suicide were found in
suicide completers compared to controls (Table 1).
There was also a trend toward increased depressive
disorders within this group. Social phobia, but not
panic disorder and agoraphobia, remained signiﬁcant
when depression was taken into account in the
logistic regression (social phobia: Wald=3.5, p=0.06;
depression: Wald=1.0, p=0.3).
The two groups did not differ in terms of other vari-
ables. Importantly, no case of childhood maltreatment
and only one case of alcohol substance abuse and impul-
sive–aggressive personality disorder was detected in
either group.
A burden of risk in terms of number of psychiatric
disorders was calculated for each individual as the
sum of all available diagnoses (among 11 possible).
Between-group comparison showed a signiﬁcantly
higher number of diagnoses in suicide victims
versus controls [median=2 (range 0–4) vs. 1 (range
0–4), U=109.5, p=0.004].
Table 1. Comparison of sociodemographic and clinical variables between suicide completers and controls matched for gender and age
Suicide
(n=15)
Controls
(n=30)
Mann–Whitney
U or χ2 p
Early parental loss 7 (46.7) 7 (23.3) 2.5 0.1
Childhood maltreatment 0 (0) 0 (0) – –
Attended elementary school 2 (13.3) 8 (26.7) 1.0 0.3
Marital status (married) 10 (66.7) 15 (50.0) 1.2 0.5
Number of children 1 (0–6) 1 (0–10) 204.0 0.6
Financial debts 4 (26.7) 9 (30.0) 0.05 0.8
Current physical disease 7 (46.7) 7 (23.3) 2.5 0.1
Depressive disorders 4 (26.7) 2 (6.7) 3.5 0.06
Bipolar disorders 0 (0) 2 (6.7) 1.0 0.3
Panic disorder 2 (13.3) 0 (0) 4.2 0.04
Agoraphobia 5 (33.3) 3 (10.0) 3.7 0.05
Social phobia 7 (46.7) 4 (13.3) 6.0 0.01
PTSD 0 (0) 0 (0) – –
Generalized anxiety 0 (0) 0 (0) – –
Alcohol abuse 1 (6.7) 0 (0) 2.0 0.2
Substance abuse 0 (0) 0 (0) – –
Tobacco use 7 (46.7) 13 (43.3) 0.04 0.8
Psychotic disorder 0 (0) 0 (0) – –
Impulsive–aggressive PD 1 (6.7) 0 (0) 2.0 0.2
Expressed suicidal ideas (lifetime) 0 (0) 5 (16.7) 2.8 0.09
Previous suicide attempt 1 (6.7) 1 (3.3) 0.3 0.6
Family history of suicidal act
First genetic degree 9 (60.0) 4 (13.3) 10.6 0.001
At least second degree 12 (80.0) 9 (30.0) 10.0 0.002
At least third degree 13 (86.7) 20 (66.7) 2.0 0.2
Family history of ‘madness’ or
‘intellectual deﬁciency’
8a (61.5) 17 (56.7) 0.09 0.8
PTSD, Post-traumatic stress disorder; PD, personality disorder.
a No clear data for two cases.
Values given as number (percentage) or median (range).
Diagnoses are at time of death for suicide victims and current for controls.
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Discussion
Suicide is usually considered to be extremely low in
pre-industrialized populations, leading to the notion
that this is a problem of modern societies. Although
this may be true in many instances, we report here
a suicide rate of 134/100000 inhabitants, that is
10 times the rate of suicide in Canada, the USA and
many European countries, among a small subgroup
of indigenous people in the Philippines. This extremely
high suicide rate seems to have persisted for the
past decade (and probably over the past 50 years)
and, importantly, is very localized. Indeed, the rest of
the Palawan population, of similar culture, does not
seem to share this feature.
Hence, in this subgroup suicide does not seem to
be related mainly to cultural factors. Indeed, the social
organization of this population should theoretically
represent a protective factor against suicide. For
instance, Palawans show a high degree of family ties,
frequent interactions and a sense of community.
Cooperation is a core principle of societal functioning.
Violence is avoided and Palawans are usually de-
scribed as a shy people, with no rigid code of honor,
who value escape when facing aggression. Further-
more, the group will identify a leader based on that
person’s ability to settle disputes. In this egalitarian
population, the status of leader entails no power
or privilege. Moreover, Palawan culture does not
promote suicide as a way to solve problems and
Palawans usually express perplexity and fatality
regarding suicide. Finally, this population has been
living more or less in similar conditions for many
years and, so far, has not suffered brutal displacement,
forced assimilation or ‘Westernization’. Other reasons
have, therefore, to be sought.
Of note, other similarly striking differences in
rates of suicide among identical ethnolinguistic
groups have previously been reported worldwide in
the ethnological literature (Macdonald, 2007), includ-
ing the Baruya (suicide rate=96/100000) versus the
Ankave (almost none) in New Guinea (Bonnemère,
1992) and the Aguarunas (suicide rate=180/100000),
a subgroup of the Jivaro people (very low suicide
rates) (Brown, 1986). These populations differ between
them in several respects from the use of violence
to gender relationships (symmetry versus asymmetry)
or the structure of society (egalitarian versus hierarchi-
cal) (Macdonald, 2007). However, all of these popula-
tions share the common feature of a high degree
of isolation and endogamy (Macdonald, 2007), a factor
that may play a signiﬁcant role in this high rate of
suicide. This could explain the signiﬁcantly higher
frequency of suicide cases among ﬁrst and second
biological relatives of suicide completers (reaching
80% of cases). Of note, the family rate of suicide is
also very high among controls, up to almost 70% at
the third biological degree. Unfortunately, we do not
have a precise index of endogamy. Therefore, at this
stage, its role remains theoretical. Future investigation
of this population will attempt to measure this factor.
Two non-mutually exclusive hypotheses may be
drawn from this. First, this high level of isolation
may increase the risk of contagion effect, a recognized
phenomenon in suicidal behavior (Brent & Melhem,
2008). However, this phenomenon is usually limited
in time. A second explanation may be that an original
founding effect or a genetic drift (Stone et al. 2006) has
selected particular alleles conferring a higher risk
of suicide, the frequency of which is ampliﬁed by iso-
lation. Genetic factors have been robustly implicated
in the vulnerability to suicide in family, twin and
adoption studies (Brent & Mann, 2005). These genetic
factors may render carriers more sensitive to stressful
events and more likely to experience pain, hopeless-
ness and suicidal ideas, and to act upon these negative
thoughts. More investigations are necessary to identify
these factors.
Many suicide risk factors described in Western
populations are absent here, suggesting a particular
developmental and clinical proﬁle, in comparison to
the ‘suicidal trajectories’ previously described in the
literature (Seguin et al. 2011). One important risk factor
is childhood maltreatment, previously found in up to
30% of suicide cases in Western countries (Turecki
et al. 2012) but in none of the suicide and control
cases in Palawan. External informants and prolonged
observation tend to conﬁrm the absence of childhood
maltreatment in this population. Moreover, Palawan
people are known to be non-violent and children are
usually raised by an extended family. This may reduce
the risk of childhood abuse and consequently the risk
of transmission of these behaviors across generations.
Mental disorders are major risk factors for suicide
(Cavanagh et al. 2003), which is also the case in the
Palawan subgroup, with a higher burden of risk in sui-
cide victims. However, the proﬁle of mental disorders
found here differs from those previously described
in Western studies, with the exception of increased de-
pression. This is notably the case for social phobia,
which was associated with suicide independently
of depression. Although this association has been de-
scribed previously (Kanwar et al. 2013), it seems to be
a particular signature of Palawan suicide, accounting
for half of all suicide cases. It is important to mention
that Palawan people tend to be shy in general.
Nevertheless, people clearly identiﬁed individuals
with social phobia as different from being simply shy
(e.g. ‘he never ate with the group during feasts’ or
‘she would never gather with us to discuss in group’).
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It is noteworthy that motives for suicide are not
unique to this population (Foster, 2011), with inter-
personal conﬂicts accounting for almost half of cases,
followed by painful diseases. Poverty and debt may
also be in play through a feeling of failure to take
care of family. The ‘social feature’ of suicide is there-
fore also found among the Palawans, and social phobia
may play a signiﬁcant role in suicidal tendencies by
making some individuals more sensitive to their social
environment and less likely to seek help from others.
Alcohol and drug abuse were not signiﬁcant risk
factors, mainly because these substances are not
readily available. In addition, we could not identify
any impulsive or aggressive personality disorders
among the studied groups, with the exception of one
individual who had alcohol problems, a long history
of arguments with neighbors and who killed his wife
before committing suicide. The lack of these major
risk factors again supports the idea of a different
developmental trajectory to suicide. Psychotic and
bipolar disorders were rarely reported in our sample,
possibly because of the small sample sizes.
Suicide attempts, although reported, are rare in
this population. As a consequence and contrary to
what is found in Western countries, a history of suicide
attempt is not a risk factor of future suicide in this
population, which is signiﬁcant in the perspective of
prevention. Many explanations may be put forward,
including the high lethality of the means used being
associated with the lack of closed medical settings,
the absence of available medications, which is the pri-
mary method used in non-fatal acts, and the lack of
available medical services, which has been incrimi-
nated as facilitating acts carried out as a ‘cry for help’.
To our knowledge, only two other studies have
examined risk factors for suicide in endogamous popu-
lations. The ﬁrst one (Egeland & Sussex, 1985) studied
the Old Order Amish in Pennsylvania. Like the
Palawans, the Amish are non-violent, show high social
cohesion, live in isolation, and show little use of al-
cohol and drugs. Contrary to the Palawans, however,
suicide among the Amish is taboo and rates of suicide
have remained low over the past 100 years. Suicide
was associated with mood disorders, although it was
found to cluster in some families, while other families
showed high rates of mood disorders without suicide.
We could not assess this latter aspect from our data,
and this constitutes a suitable topic for future research.
The second study involved an endogamous Arab kin-
dred in Israel that showed high rates of suicide (around
67/100000) but also suicide attempts (Hamdan et al.
2011). Like the Palawan suicide completers, suicide
attempters in this population showed high levels of de-
pression and anxiety, high frequencies of ﬁrst-degree
relatives who attempted suicide, and low rates of
alcohol and substance abuse. However, they also
showed high levels of impulsive aggression and child-
hood abuse. In these two groups and in the Palawans,
endogamy, family transmission and higher burden
of mental disorders seem to be major risk factors,
although the precise picture varies from one group to
another.
Our study has several limitations. First, language
barriers may limit the reliability of some psychiatric
diagnoses. However, we believe that many concepts,
such as low mood or social phobia, were perfectly
translated and understood in Palawan. We also took
great care to ensure that cultural factors were taken
into consideration when determining disorder thres-
hold. Second, as in many studies, recall issues may
bias some data collection. This issue is probably exacer-
bated by the fact that Palawans do not make written
records of any event. Nonetheless, the habit of relying
on their memory and the fact that many informants
were usually present during interviews may have lim-
ited this effect. Third, suicide was not conﬁrmed by
any medical authorities, nor was there any evidence
of suicide notes. Therefore, false positives may have
altered the accuracy of certain ﬁndings. Fourth,
although the control villages were similar in size and
culture to the high-risk villages, we cannot exclude
the possibility that they differ from each other by fac-
tors we did not measure. However, our long-time
observations suggest that the rate of suicide is usually
low among the Palawans. Finally, as many informants
were usually present during interviews, it cannot be
excluded that a desirability effect may have biased
some reports. Future psychological autopsies in this
population may be conducted in different conditions
to examine the importance of this effect in this other-
wise very social population.
We hope that the unique investigation reported
here will shed light on the existence of isolated groups
at very high risk of suicide across the world, and in-
crease our understanding of suicide from both a singu-
lar (e.g. low level of impulsivity, violence, childhood
abuse and alcohol/drug use; high level of anxiety; the
potential effect of isolation among Palawans) and a
universal (e.g. family history of suicide and personal
burden of mental disorders) perspective.
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